Abstract: Autophagy is a complex and highly conserved catabolic process by which eukaryotic cells recycle or degrade internal constitu ents in a membrane-trafficking pathway. Autophagy has been recently described in the unicellular green alga Chlamydomonas reinhardtii where it may play an important role in the cellular adaptive response to stress conditions such as nutrient limitation or oxidative stress. Most of the proteins that compose the autophagy core machinery are conserved in Chlamydomonas, indicating that the molecular mecha nisms of autophagy operating in this microalga may be similar to other organisms. In this review, we discuss the current knowledge of autophagy in Chlamydomonas and other algae, and analyze the participation of this degradative process in the cellular adaptation to dif ferent stresses including photo-oxidative damage.
Introduction
Eukaryotic cells are able to degrade intracellular material through a catabolic pathway known as autophagy or mac roautophagy by which cytosolic contents are delivered to the vacuole/lysosome. Autophagy is characterized by the formation of double membrane vesicles termed autophago somes that engulf cytosolic components including proteins, membranes or even organelles (Mizushima et al. 2011 , Feng et al. 2014 . Autophagy is initiated with the formation of isolated membranes and the phagophore assembly site or PAS, which are usually observed in close proximity to the vacuole. Then, these membranes expand, elongate and close to sequester portions of the cytoplasm, generating the complete autophagosome that is targeted to the vacuole. The outer membrane of the autophagosome then fuses with the vacuole membrane, and the remaining vesicle, called autophagic body, is finally released into the vacuole for its degradation and recycling (Xie & Klionsky, 2007) (Fig. 1) . Activation of autophagy allows cells to recycle macromo lecular constituents under adverse nutritional conditions and to eliminate damaged protein complexes/organelles or toxic components generated during stress, in order to maintain the cellular homeostasis or to cope with unfavorable conditions. In higher eukaryotes, autophagy has also been implicated in diverse physiological processes including cell differen tiation and development, lifespan extension and cell death (Mizushima & Levine 2010 , Boya et al. 2013 ).
The autophagy machinery in Chlamydomonas
Autophagy is mediated by widely conserved autophagy related (ATG) proteins, which have been described from yeasts to plants and mammals (Diaz-Troya et al. 2008) . ATG genes were originally identified in a pioneering genetic screen for yeast cells defective in autophagy (Tsukada & Ohsumi 1993 ) and since then around 38 ATG genes have been reported in this model organism. Our current knowl edge about the molecular composition of the autophagy machinery mainly comes from studies performed in yeast. The high evolutionary conservation of ATG genes allowed the quick identification of yeast ATG homologues in other eukaryotes and in particular the identification of genes that mediate the formation of the autophagosome and constitute the autophagy core machinery. Key components of the yeast autophagy machinery are conserved in the Chlamydomonas nuclear genome (Diaz-Troya et al. 2008 ). Based on their par ticipation in the process of autophagosome formation, ATG genes can be grouped into four categories (Fig. 2) .
